Abstract. With the rapid development of high-speed railways, China has entered the era of highspeed rail. High-speed railways inject new impetus into the economic development of the city and enable the economy to achieve a new leap-forward development. This article takes Changsha City as an example to evaluate high-speed railways using comparative evaluation methods. It is assumed that under the conditions of "having high-speed rail" and "without high-speed rail" the impact of highspeed railway on regional economic development will be discussed by the regression model and gray predict the GM(1,l) model. The results show that the opening of high-speed rail has a pulling effect on urban economic growth and the contribution rate to economic growth shows a tendency of increasing first and then decreasing. Particularly, the contribution of high-speed rail to the economic growth in the first few years is swift and violent, with significant impact, then slows down.
Introduction
With the development of high-speed railways, the impact of high-speed rail on urban economic development is also gradually strengthened. High-speed rail has a great influence on all aspects of urban economic development. Because of the high-speed rail's own effects and characteristics, it has a strong mobility for the mobilization of funds, technology, and manpower. Therefore, it will certainly create undeniable influence in the process of economic development.
Literature review
Yechun Wu (2009) analyzes the impact of the Wuhan-Guangzhou high-speed railway construction on the development of the urban system along the route from three aspects of the hierarchical structure, spatial structure, and functional structure of the urban system. There is no deeper study of the urban economic realm [1] . Wei Zhang (2010) analyzed the technical and economic advantages of highspeed railways and explained that the impact of high-speed railways on the economic development along the region is extremely important for regional development [2] . Weifeng Yang (2010) The Beijing-Shanghai high-speed railway speeds up the circulation of spatial elements of modern service industry, expands the spatial differentiation of the distribution of production factors, and forms different forms of spatial organization [3] . Mingming Hou (2010) proposed that there are catalysis and catalysis between the construction of integrated transportation hubs and regional development, and they are not driven and driven [4] . Lu Xu and Xu Hao pointed out that the high-speed rail economy refers broadly to relying on the comprehensive advantages of high-speed railways to promote capital, technology, manpower and other production factors [5] . rail with the actual economic growth indicators after the opening of the high-speed rail, the quantitative analysis and research on the contribution of high-speed rail to Changsha's economic growth will be conducted.
Selection of indicators
Relevant indicators of economic growth: From the perspective of total economic growth and structural growth, select Changsha City's gross domestic product (GDP), total domestic tourism revenue, real estate development investment, and the added value of the first, second, and third industries. 
Regression model establishment
Changsha opened a high-speed railway and used data from 2001 to 2009 to establish a regression equation for the relationship between passenger volume and GDP (y ), domestic tourism revenue (y ), real estate development investment (y ), the value added of primary (y ), secondary (y ), and tertiary (y ) industries without high-speed rails [6] . Linear regression model equation: y a bx (1) Among them, n=1,2,3,4,5,6; t=2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009 . a, b are the parameters to be estimated, x is the passenger traffic in the t-th year (million people), and y is the value of the nth economic indicator in the t-th year. Among the above six regression equations, the R 2 value is higher than 0.80 and the regression equation has a good fitting effect. At the same time, the coefficient test P of these six fitting equations is 0.000<0.05. Thus, empirical analysis of regression analysis shows that the amount of railway passenger transport has a significant impact on GDP, domestic tourism revenue, real estate development investment, and the value added of the first, second, and third major industries [6] .
Gray prediction model establishment
Establish a grey prediction GM (l, l) model to predict the railway passenger traffic in the absence of high-speed rail in Changsha City during 2010-2015. Then, establish a first order linear differential equation for x(1) (k):
.
(2) Accumulate to form a sequence of new data: x (1) .Where a and b are the coefficients to be estimated. In the MATLAB 20 software programming calculation, draws the underestimation parameter a=-0.0612, b= 883.7166, then the time response function of the railway passenger GM (1,1) After the model test, the post-test variance ratio C=18.2727%<0.35, small error P=l, so the model fitting effect is good, and the predicted no-high-speed railway passenger traffic data is available [7] .
Empirical results and analysis
By substituting the prediction of the passenger traffic of high-speed trains during 2010-2015 into the regression equation of Table 1 , six economic indicators without high-speed rails can be calculated. Then compare and analyze the economic indicators of the high-speed rails actually opened during 2010-2015 and calculate the contribution rate of the high-speed rail to the economic growth index (%)= (high-speed rail-without high-speed rail)/(without high-speed rail)*100% [6] . 4. Summary
Economic growth analysis
From 2010 to 2015, GDP of high-speed railways in Changsha is much higher than that without highspeed rails, which indicates that the opening of high-speed railways has a significant role in promoting economic growth. The contribution rate to GDP is increased first and then decreased, indicating that the impact of high-speed rail on economic growth is fluctuation. The contribution rate during the four years from 2010 to 2013 has gradually increased and reached a peak in 2013 and then declined in the following two years. This shows that the impact of high-speed rail on economic growth has been rapid in the just-opened year, with significant efficiency gains. Particularly, the high-speed rail is driving the growth of urban tourism economy significantly, which is significantly higher than the contribution rate of other economic indicators. The contribution of high-speed railways to the growth of real estate development investment will increase first and then decrease. The high-speed rail is the artery of urban development and it gives new energy to the development of the urban economy.
Analysis of economic structure growth
The contribution rate of high-speed trains to the three major industries also increases first and then decreases. This has a significant impact in the first few years of the high-speed rail operation, which is consistent with the impact on GDP growth. The opening of high-speed rail has a positive effect on the growth of the primary, secondary and tertiary industries, and the secondary industry contributes more than the tertiary industry. As can be seen from the primary industry indicators in Table 3 , during the first year of the high-speed rail opening in 2010, the contribution rate of high-speed rail development to the primary industry was not very large, and the contribution rate of the high-speed rail economy began to increase sharply in 2011. It is reflected in the primary industry. The development and improvement of the urban transport system has provided convenient conditions, thus promoting the sustainable development of the agricultural economy.
